Abstract
Introduction

11
Mangrove forests are usually located at the tropical and subtropical latitudes. They are present at 12 the transition of land and sea which makes them susceptible to tidal change and salinity.
13
Mangrove soils generally comprise soft, muddy and anaerobic sediment with thin top layer of 14 aerobic sediment. They also function as heavy metal sink 1 which acts as natural sink and 15 filtration system. Mangrove swamps are the habitat for a diverse variety of fauna especially 16 juvenile fishes, and they also act as breeding and nursery grounds for these aquatic animals.
17
Microorganisms in the mangrove habitat play an important role in maintaining the productivity, production of other substances.
24
The mangrove environment is highly susceptible to anthropogenic effects such as pollution,
25
deforestation and human activity. These could change the dynamic mangrove ecosystem which in 26 turn affects the mangrove community and disturbs the microorganism community that maintains 27 the productivity and conservation of mangrove.
28
This study aimed to investigate the metagenome of a mangrove soil sample and their ecological 
72
For functional gene study, the trimmed nucleotide sequences were assembled using de novo 73 assembly in CLC Bio Genomic Workbench at the minimum contig length of 400 nucleotides.
74
The assembled data were extracted at coverage of ≥10%. 
80
The data of this study are available as NCBI database accession number SRR748204.
81
Results
82
Biochemical Analyses 83 Table 1 shows the biochemical properties of the Rantau Abang (RA) soil sample. The pH for RA
84
sample was recorded as pH of 5.1.
85
Metagenomic Library Analysis
86
The RA sample metagenome library shows very high nucleotides sequenced after editing and 87 >500,000 contigs generated at the coverage at approximately 41 times (Table 2) .
88
Microbial Taxonomic Distribution
89
A total of 98% of the reads from RA sample was assigned to the domains level by MEGAN and and Ktedonobacteria (1.02%).
108
At the genus level, Acidobacterium of the Acidobacteria phylum was the dominant genus in RA 
Metabolic Functional Analysis via Reconstruction of Metagenome Library
129
The gene anthology was derived from the SEED classifications. Using this approach, the most 130 abundant gene detected in the RA sample was associated with carbohydrate metabolism (12.97%).
131
The second most abundant genes in the RA sample were associated with protein metabolism 132 (9.89%), virulence (9.53%), respiration (8.39%) and amino acids and their derivatives (8.19%)
133
( Figure 7 ).
134
Discussion
135
The application of the NGS enables the study of microbial diversity and function in metagenomes 136 without the need of culturing bacteria thus bypassing the growing of fastidious bacteria, which 137 are often unculturable, on laboratory media. However, this method depends on the reliability of 138 NGS data generated.
9
Most bacteria detected in the RA metagenomes were either anaerobic or facultative anaerobic. the RA sample is consistent with the high concentration of sulfur in the RA sample.
146
The bacterial diversity detected in the RA sample conforms to the common soil bacteria present 
155
The presence of the high frequency of genes associated with carbohydrate metabolism in our soil 156 metagenome analysis is not surprising because these genes are commonly detected in abundance 157 in most studies of soil metagenomes 8, 21 . However, the presence of the high frequency of 158 virulence factor genes in our soil metagenomes is unusual because they are not commonly 159 reported 8, 22 . This leads to the speculation that mangrove soil is a potential reservoir of pathogenic 160 bacteria but further work is required to verify this finding. and high salinity and low aeration available in the muddy mangrove soil.
169
The biochemical tests showed considerably high amount of phosphorus and sulfur in our soil 
